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Depression, anxiety and quality of life scores in
seniors after an endurance exercise program
Escores de depressão, ansiedade e qualidade de vida
em idosos após um programa de exercícios aeróbios
Abst rac t
Objective: Mood disorders are a frequent problem in old age, and their symptoms constitute an important public health issue.
These alterations affect the quality of life mainly by restricting social life. The participation in a regular exercise program is an
effective way of reducing or preventing the functional decline associated with aging. The aim of the present study was to examine
the effects of fitness-endurance activity (at the intensity of Ventilatory Threshold 1 (VT-1)) in depression, anxiety and quality of life
scores in seniors. Methods: The study involved 46 sedentary seniors aged 60-75 (66.97 ± 4.80) who were randomly allocated
to two groups: 1) Control group, which was neither asked to vary their everyday activities nor to join a regular physical fitness
program; and 2) Experimental group, whose members took part in an aerobic fitness program consisting of ergometer cycle
sessions 3 times a week on alternate days for six months working at a heart rate corresponding to ventilatory threshold (VT-1)
intensity. Subjects were submitted to a basal evaluation using the geriatric depression screening scale - GDS, STAI trait/state
(anxiety scale) and SF-36 (quality of life scale). Results: Comparing the groups after the study period, we found a significant
decrease in depressive and anxiety scores and an improvement in the quality of life in the experimental group, but no significant
changes in the control group. Conclusion: The data suggest that an aerobic exercise program at VT-1 intensity suffices to
promote favorable modifications in depressive and anxiety scores to improve the quality of life in seniors.
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Resumo
Objetivo: Transtornos de humor são problemas freqüentes na  população idosa. Seus sintomas representam uma importante
questão de saúde pública e afetam substancialmente a qualidade de vida, principalmente por restringir atividades sociais. A
participação em um programa de exercícios físicos regulares parece ser efetiva em reduzir e prevenir o declínio funcional decor-
rente  do envelhecimento. O objetivo do presente trabalho foi examinar o efeito de um programa de exercício físico aeróbio na
intensidade do limiar ventilatório 1 (VT-1) nos escores indicativos de depressão e ansiedade e na qualidade de vida de idosos
saudáveis. Métodos: O estudo envolveu 46 voluntários sedentários saudáveis com idades entre 60-75 (66,97 ± 4,80), que
foram distribuídos aleatoriamente em dois grupos: 1) Controle, que foi orientado a não alterar suas atividades rotineiras e a não
se engajar em um programa de exercício físicos e 2) Experimental, que participou de programa de exercício em bicicleta
ergométrica, três vezes por semana, em dias alternados, na intensidade do VT-1, por seis meses. Os voluntários foram submetidos
a uma avaliação utilizando-se um screening composto pelas escalas: GDS (depressão), STAI traço/estado (ansiedade) e SF-36
(qualidade de vida). Resultados: A comparação dos grupos após o período de estudo revelou que o grupo experimental obteve
redução dos escores de depressão e ansiedade e aumento da qualidade de vida, enquanto que no grupo controle não foram
observadas alterações. Conclusão: Os dados sugerem que um programa de exercício em bicicleta ergométrica na intensidade do
VT-1 é suficiente para promover modificações favoráveis nos escores indicativos de depressão e ansiedade e melhorar a qualidade
de vida de idosos.
Descritores: Depressão; Ansiedade; Qualidade de vida; Idoso; Resistência física; Terapia por exercício/métodos
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after the ergospirometric evaluation of variations in the
subjects’ heart rates. In all sessions subjects had their arte-
rial pressure checked and their heart frequency monitored
at  5-second in ter va ls  us ing a Polar® Advantage NV.
Intensiveness of exercise was prescribed according to the
concept of an “anaerobic threshold” proposed by Wasserman
and Mac Ilroy (1964) and Wasserman et al. (1986), who
suggested that at a certain percentage of maximal power output,
oxygen supply will be insufficient for full oxidation of glucose
via the glycolytic pathways, resulting in a displacement of
pyruvate which is derived from the Krebs cycle and transformed
into lactate.17-18 The measurement of ventilation, oxygen
consumption (VO2) and carbon dioxide production (VCO2),
during exercise can detect this ‘threshold’ or ‘ventilatory
threshold I (VT-I)’, which is indicated by a change in the slope
of the ventilatory flow rate (VE) plotted against power. This
threshold is usually found between 50 and 60% of maximal
oxygen consumption (VO2 max). Further, a second ‘threshold’
was also described between 80 and 90% of VO2 max, when
the VE/VO2 ratio suddenly increases, being interpreted as the
‘onset of blood lactate-induced acidosis’.
2. Procedure
As our criteria for the initial selection, volunteers had to
have at least 7 years of schooling and a level of physical fitness,
which reflected a sedentary lifestyle (i.e. not habitually doing
any physical activity). Individuals were excluded if they did
not match the above criteria or if they presented alterations in
clinical parameters (illness) or in laboratory exams, or were
users of psychotropic drugs or of any pharmaceutical drug to
which physical activity is contraindicated, or if they had been
recently submitted to surgery. As part of the selection process
we conducted resting and stress electrocardiograms to ensure
the volunteers’ cardiovascular health.
The selection process also involved testing using the Mini
Mental State Exam (MMSE) by Folstein et al. (1975) - divided
in five sub-tests (orientation, immediate memory, attention and
I n t r oduc t i on
Mood disorders symptoms are characterized by inadequate
affective manifestations in terms of intensity, frequency and
duration,1 of which the best known are depression and anxiety.
These disorders promote alterations that affect the quality of
life in seniors, particularly by restricting their social life and
gradually reducing their independence. The concept of ‘quality
of life’ is defined as a perceived global satisfaction and
satisfaction within a number of key domains with special
emphasis on well-being.2 An important point is that quality of
life is a subjective concept, representing the quest for
happiness and pleasure in all aspects of life, and that people
have different interpretations of this concept.
Depression and anxiety are significantly prevalent causes of
physical illness, psychosocial impairment and mortality
throughout the world. These symptoms affect millions of people
irrespective of ethnicity, education, gender or income, with
the prevalence of depressive disorders ranging from 5 to 25%
and anxiety disorders somewhat lower.3
Depression in seniors is associated with increased risk of
physical and functional decline, cognitive impairment,
institutionalization, frailty, life-threatening malnutrition and
weight loss, psychological distress, low self-esteem, negative
interpretations of everyday perceptions and nonadherence to
pharmacotherapy for chronic conditions.4,5-7
Several methodologies have shown associations between
physical exercise and improvement in mental health symptoms
in various populations.3,8 Observational and interventional
studies have suggested that regular physical exercise may be
associated with reduced symptoms of depression and anxiety,
and have consistently found that more active individuals report
lower depression scores than more sedentary individuals.9-14
 Some researchers have studied the effects of increased
physical activity on depressive symptoms in clinically depressed
and nonclinically depressed populations, and have noted
beneficial effects within both groups across a variety of exercise
modalities3, while others found no significant alterations.15-16
Studies of the effects of physical exercise on mood disorders
have produced conflicting results, and considering these
discrepancies in the literature the aim of the present study
was to examine the effects of a fitness-endurance program at
the intensity of Ventilatory Threshold 1 (VT-1) on scores for
depression, anxiety and quality of life in the elderly.
Methods
1. Sample
Forty-six healthy sedentary male volunteers aged 60-75
(66.97 ± 4.80) were selected from an initial pool of 118.
The volunteers were randomly allocated to two groups: the
control group (n = 23) and the experimental group (n = 23).
The characteristics of both groups are presented in Table 1.
Members of the control group were asked neither to vary
their everyday activities nor to join a fitness program. Subjects
were longitudinally monitored through monthly phone calls to
maintain contact and keep them informed of the course of the
study. They were also informed that although they would not
be taking part in the fitness program they could do it after the
intervention period for the experimental group.
The experimental group took part in an aerobic fitness
program every other day (3 times a week) for six months.
Sessions were continuous and  initially lasted for 20 minutes
being gradually increased up to a maximum of 60 on an
ergometric cycle (Life Cycle 9.500 HR), which was prescribed
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Resu l t s
There were no dropouts neither in the experimental nor in
the control group and all volunteers concluded the experi-
mental protocol. Table 1 shows schooling, socioeconomic and
marital status indicators for the sample and Table 2 show the
initial sample data. No significant between-group differences
were observed.
Table 3 shows the results in terms of depressive and anxiety
scores, and the results of the medical outcomes study 36-item
short-form health survey (SF-36). ANOVA analysis has not
detected differences between groups in the pre-intervention
condition. The questionnaires which evaluate the volunteers’
mood showed a significant decrease in scores for anxiety trait
and state and scores for depression. For anxiety, the level
classification of the experimental group changed from medium
to low.  For depression, ANOVA detected the following
differences: factor group [F
(1,44) 
= 4.85; p = 0.03], factor time
[F
(1,44) 
= 20.55; p < 0.01], interaction between factors was
observed [F
(1,44) 
= 12.62; p < 0.01]; as to anxiety trait a
significant difference in factor time was observed [F
(1,44) 
= 40.77;
p < 0.01] and interaction between factors [F
(1,44) 
= 15.65;
p < 0.01], no significant differences was observed to factor
group [F
(1,44) 
= 0.40; p = 0.52]; for anxiety state a significant
difference in factor time was observed [F
(1,44) 
= 8.63; p < 0.01]
and interaction between factors [F
(1,44) 
= 9.18; p < 0.01]; no
significant differences were observed for the factor group
[F
(1,44) 
= 0.34; p = 0.56]. Figures 1, 2 and 3 also show
these results.
In relation to scores on the SF-36 health research questionnaire
on quality of life, we found significant differences on all 8
dimensions. The ANOVA analysis detected differences regarding
mean values for all 8 dimensions: factor group [F
(1,44) 
= 8.66;
p < 0.01] and factor time [F
(1,44) 
= 14.89; p < 0.01], interaction
between factors was observed [F
(1,44) 
= 15.86; p < 0.01];
regarding  Physical functioning dimension a significant difference
calculation, recall and language).19 Our MMSE cut-off score
was 24 points.20
All methods and procedures were approved by the Research
Ethics Committee of the Universidade Federal de São Paulo
(#207/01). The nature of the study, its aims and possible
risks were carefully explained to all volunteers beforehand and
they gave their informed consent.
3. Experimental protocol
The questionnaires were individually applied in a quiet room.
Before the beginning, the procedures were explained and the
volunteers were asked to respond honestly.
The following questionnaires were applied:
1) GDS (Geriatric Depression Scale) – Instrument consisting
of 30 items frequently used to detect depression in seniors.
Several studies have found that the GDS provides valid and
reliable measures to evaluate depression.21-22
2) STAI (Spielberger State -Trait Anxiety Inventory) – a self-
rated questionnaire divided in two parts: anxiety-trait (referring to
personality aspects) and anxiety-state (referring to systemic aspects
of the context), translated and validated in Brazilian population.
Each part contains twenty statements. Responses are in a 1-4
scale. Anxiety-state refers to how individuals feel ‘at the moment’
and anxiety-trait to how they ‘generally feel’. Each part varies
from 20 to 80 points, and the scores indicate low (0-30), medium
(31-49) or high (50 or more) anxiety levels.23-25
3) SF-36 - Health Research - Generic Questionnaire for
Evaluation of Quality of Life ‘Medical Outcomes Study SF-36’,
translated and validated in Brazilian population. This is a
multidimensional instrument consisting of 36 items to
generically evaluate the quality of life scored on 8 multi-item
scales: physical functioning, role-physical, pain, general health
perception, vitality, social functioning, role-emotional, mental
health, plus a one-item measure of self-evaluated change in
health status in the past year.26
Statistical analysis
Statistical analysis was performed using Statistics for
Windows® version 5.5. For the qualitative data it was used a
descriptive analysis with percentual values determined by
frequency tables. One-way analysis of variance (ANOVA) was
used for repeated measures (2x time/2x group) to determine
the effect of intervention periods, being used a Wald post-hoc
test when necessary. The minimum significance level was set
at 5%, and data were presented as ‘mean ± standard deviation’.
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in factor group was observed [F
(1,44) 
= 5.49; p < 0.02]; no
differences in factor time were observed [F
(1,44) 
= 3.57; p = 0.06].
No interaction between values was observed. For the Role-
Physical dimension a significant difference in factor time
[F
(1,44) 
= 5.18; p = 0.02] and interaction between factors
[F
(1,44) 
= 11.67; p < 0.01], no significant differences were
observed for the factor group [F
(1,44) 
= 2.40; p = 0.12]; for the
Pain dimension a significant difference in factor group was observed
[F
(1,44) 
= 12.30; p < 0.01] and factor time [F
(1,44) 
= 6.57; p < 0.01],
no significant differences was observed between factors were
observed. For the General Health Perception dimension a
significant difference in factor time was observed [F
(1,44) 
= 8.49;
p < 0.01] and interaction between factors [F
(1,44) 
= 5.89;
p < 0.01], no significant differences were observed for the factor
group [F
(1,44) 
= 0.13; p = 0.71]. For the Vitality dimension a
significant difference in factor group was observed [F
(1,44) 
= 10.75;
p < 0.01] and factor time [F
(1,44) 
= 20.99; p < 0.01], interaction
between factors was observed [F
(1,44) 
= 7.82; p < 0.01]. For the
Social Functioning a significant difference in factor time was
observed [F
(1,44) 
= 8.45; p < 0.01] and interaction between factors
[F
(1,44) 
= 17.41; p < 0.01], no significant differences were for
the factor group [F
(1,44) 
= 1.45; p = 0.23]. For the Role-emotional
dimension a significant difference in factor group was
observed [F
(1,44) 
= 4.42; p = 0.04] and interaction between
factors [F
(1,44) 
= 5.29; p = 0.02], no significant differences
were observed for the factor time [F
(1,44) 
= 2.06; p = 0.15].
For the Mental Health dimension a significant difference in
factor group was observed [F
(1,44) 
= 4.21; p = 0.04] and
factor time [F
(1,44) 
= 24.77;p < 0.01],  interaction was
observed between factors  [F
(1,44) 
= 7.46; p < 0.01]. Figure
4 shows mean values for all 8 dimensions.
Discuss ion
Several studies have shown that regular physical exercise
has a favorable influence on symptoms of anxiety and
depression,
27-29
 although a certain minimum level of activity
is required for these interventions to be effective.
30
Our study found no significant alterations between the groups
before the intervention period. Comparing pre- and post-
intervention periods, our study found significantly decreased
scores for depression and anxiety in the experimental group.
These results replicates previous literature that contains reports
of improvement of these variables after aerobic exercise
programs compared to maintenance of high scores in
individuals who remained sedentary.
9-10,12
 We also found an
improvement in the anxiety trait in the control group. The fact
Rev Bras Psiquiatr. 2005;27(4):266-71
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that this group has participated in this study may have motivated
the adoption of better lifestyle habits that had a favorable impact
on every aspect of life.
A number of plausible behavioral, social, psychological and
physiological mechanisms through which exercise may
ameliorate depression symptoms have been suggested, but few
have been systematically examined.31
Exercise may affect central monoamine functioning by
producing more basal free fatty acids and raising free tryptophan
levels, which could boost serotonin synthesis by raising central
nervous system availability of its amino acid precursor.32-33
On the other hand, imbalances in the Hypothalamic-
pituitary-adrenal (HPA) axis have been linked to depression.34
Depression is usually marked by an hyperactivity of the HPA
axis, and exercise may lead to an attenuation of the HPA axis
response to stress, therefore exercise may partially reduce
depression by regulating the HPA axis response to stress.35
However, of note, not all depressed individuals show HPA
axis hyperactivity.31
The role of ß-endorphin, an endogenous opioids, in exercise
treatment for depression has also been considered. It is well
known that exercise leads to a ß-endorphin surge into the
blood stream to calm the sympathetic nervous system and
provide analgesic relief from pain associated with strenuous
exercise. Preliminary support for the hypothesis that ß-
endorphin surges mediate the antidepressant effects of exercise
is provided by studies showing that post-exercise mood
elevations are associated with increases in basal ß-endorphin
levels and are attenuated by the administration of naloxone
(an opioid antagonist).36 Moreover, ß-endorphin may influence
the release of Dopamine and therefore activate pleasure and
satisfact ion areas in the brain. An exercise tr ial with
nonclinically depressed human participants found that
decreases in depressive symptomatology were accompanied
by decreases in plasma ß-endorphin levels.37 There is evidence
of the link between ß-endorphin levels and depression, but it
is less clear. Some authors suggest that ß-endorphin may be
best interpreted as a marker for  s t ress in depressed
individuals.31
In addition, regular physical exercise may enhance health,
facilitate and foster social contact, and favorably affect the
quality of life, thus leading to improved social life and
interaction,38 Regular physical exercise motivates people to
adopt better lifestyle habits and is an alternative treatment for
stress, which has favorable impacts on every aspect of life.
Perhaps it was the total sum of these alterations associated
with lower depression and anxiety scores, which improved
the quality of life of our volunteers.
According to Blumenthal et al., exercise training programs
may be seen as a therapeutic alternative to antidepressants
when treating depression in seniors, although antidepressants
may facilitate quicker initial therapeutic response.39
An important aspect observed in this research was the fact
that there were no dropouts neither in the experimental nor in
the control group. This specific population and age group shows
fidelity, dedication, responsibility and determination.
Another important aspect in relation to the methodology
applied is that the indiscriminate use of these questionnaires
with insufficient criteria, guidelines or defined aims does not
provide reliable information for the diagnosis of mood disorders.
Another important aspect is the decision on a cut-off score,
being crucial here the individual context, as well as the
obser vat ion of  populat ion var iabi l i ty.  Otherwise, the
epidemiological indices will vary widely. Therefore, these scales
are efficient and provide an index of symptom severity, but
should not be considered as substitutes for the diagnosis by
clinical interview.
Conc lus ion
The data showed that an endurance-based physical exercise
program prescribed at VT-1 intensity using an ergometer cycle
was sufficient to promote favorable modifications in scores for
depression and anxiety and improvement of quality of life in
seniors. This suggests that regular physical exercise may be
considered as an alternative to non-medication means of
improving mood states and it is an underutilized adjunct to
currently accepted pharmacological and psychological therapies.
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